
,,g$t?@ FILE COPY ORIGIN&,, 02304 Federal Communications Co I ion 

192002 
Before the 

Federal Communications Commission 
Washington, D.C. 20554 

In the Matter of ) 
) 

Amendment of Part 2 of the Commission’s Rules 
to Allocate Spectrum Below 3 GHz for Mobile 
and Fixed Services to Support the Introduction of 
New Advanced Wireless Services, including Third 

) 
) 
) 
) 

ET Docket No. 00-258 

Generation Wireless Systems ) 

SECOND REPORT AND ORDER 

Adopted: November 7,2002 Released: November 15,2002 

By the Commission: Chairman Powell and Commissioners Copps and Martin issuing separate statements. 

TABLE OF CONTENTS 

Heading Paragrauh # 

I. INTRODUCTION .............................................................. ..................... 1 
11. BACKGROUND ................................................................ .................... .2 
111. DISCUSSION ............................................................................................ 9 

Need for Additional Spectrum for AWS ................................................... 9 
B. Spectrum for AWS ..................... 

1 .  1710-1755 MHz ............................................................... 
2. 21 10-2150/2150-2155 MHz ................................................. 

Other Bands ................................................... 3. .................... 48 
IV. CONCLUSION .......................................................................................... 51 
V. PROCEDURAL MATTERS ........................................................................... 53 
VI. ORDERING CLAUSES ................................................................................ 55 

APPENDIX A: FINAL RULES 
APPENDIX B: LIST OF COMMENTING PARTIES 
APPENDIX C: FINAL REGULATORY FLEXIBILITY ANALYSIS 

A. 
................................. 

APPENDIX D: ANALYSIS OF INTERFERNCE IMPACT OF GOLDSTONE, CA DEEP SPACE 
NETWORK FACILITY 

I. INTRODUCTION 

1. In this Second Report and Order (Second R&O), we take significant steps in our 
continuing effort to identify and allocate spectrum to support new advanced wireless services (AWS), the 
collective term we use for new and advanced wireless applications, such as voice, data and broadband 
services provided over a variety of high-speed fixed and mobile networks, and which are popularly 
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referred to as “third generation” (3G) systems.’ The substantial amount of spectrum we allocate today 
will promote the development and deployment of these advanced systems, which are anticipated to 
provide widespread consumer benefits, both within the United States and throughout the world. 
Specifically, we allocate 90 MHz of spectrum in the 1710-1755 MHz and 21 10-2155 MHz hands that can 
he used for AWS. This spectrum comes from hands that the Commission previously identified as 
candidate bands for the provision of AWS, and includes spectrum used by Federal Government entities 
that is slated for transfer to nowFederal Government use, spectrum currently used by fixed microwave 
services and designated for emerging technologies, and spectrum currently used by the Multipoint 
Distribution Service (MDS)? 

11. BACKGROUND 

2. We initiated this proceeding in January 2001 with the issuance of a Notice of Proposed 
Rulemaking3 that examined spectrum in both government and non-government use bands that could 
support AWS. In the Notice, we observed that the International Telecommunication Union (ITU) has 
identified a number of frequency hands that could he used to implement advanced wireless systems 
internationally, and established a set of standards - International Mobile Telecommunciations-2000 
(IMT-2000) - for these s y ~ t e m s . ~  In an August 2001 Memorandurn Opinion and Order and Furfher 
Notice of Proposed Rule Making,’ we expanded the frequency bands under consideration to include 
additional spectrum currently allocated to various radio services. 

3. Collectively, in the Notice and the Further Notice, we sought comment on the suitability 
of AWS use of the 1710-1755 MHz band (slated for transfer from Federal Government to nowFederal 
Government use and identified by the ITU for worldwide IMT-2000 use); the 1755-1850 MHz band (a 

I The “ 3 G  nomenclature is based on the popular view that analog cellular systems represent the first generation of 
advanced wireless devices, that digital cellular and broadband Personal Communications Service systems represent 
the second, and that the next deployment of wireless technologies (which we include in the collective term “AWS”) 
represents the third generation. 

MDS channels in the 2500-2690 MHz band are identified as the Multichannel Multipoint Distribution Service 
(MMDS). 47 C.F.R. 6 21.2. We use the single term “MDS’ in reference to both MDS and MMDS operations. 

’ Amendment of Part 2 of the Commission’s Rules to Allocate Spectrum Below 3 GHz for Mobile and Fixed 
Services to Support the Introduction of New Advanced Wireless Services, Including Third Generation Wireless 
Systems, ET Docket No. 00-258, Notice of Proposed Rulemaking and Order, 16 FCC Rcd 596 (200 I )  (Notice). The 
Notice also addressed a petition for rulemakmg filed by the Cellular Telecommunications Industry Association (now 
known as the Cellular Telecommunication and Internet Association) in July 2000 requesting that the Commission 
begin the process of designating additional spectrum for AWS. See Notice, 16 FCC Rcd at 600,19. We 
incorporated comments filed in response to the CTIA Rulemaking Petition into this proceeding. Id, 16 FCC Rcd at 
601,n IO. 

See Provisional Final Acts of the World Radiocommunication Conference (Istanbul, WRC-2000). ITU identified 
the 806-960 MHz, 1710-1885 MHz, and 2500-2690 MHz bands for possible terrestrial use for IMT-2000 systems 
and recognized that some administrations will use the 698-806 MHz for these purposes. The ITU recognized that 
jurisdictions will need to protect existing services operating in the spectrum, that not all bands will be allocated for 
advanced wireless systems in all jurisdictions, and that advanced services will not have priority over other allocated 
services. 

’ Amendment of Part 2 of the Commission’s Rules to Allocate Spectrum Below 3 GHz for Mobile and Fixed 
Services to Support the Introduction of New Advanced Wireless Services, including Third Generation Wireless 
Systems, ET Docket No. 00-258, ET Docket No. 95-18, and IB Docket No. 99-81, Memorandum Opinion and 
Order and Further Notice of Proposed Rule Making, 16 FCC Rcd 16043 (2001) (Further Notice). 

4 
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Federal Government-use band identified by the ITU for worldwide IMT-2000 use); the 21 10-2150 MHz 
and 2160-2165 MHz bands (used for point-to-point fixed microwave services and identified in the 
Commission’s Emerging Technologies proceeding as suitable for advanced services); the 2500-2690 
MHz band (used by Instructional Television Fixed Services (ITFS) and MDS and identified by the ITU 
for worldwide IMT-2000 use); the 2150-2160 MHz band (used by MDS); the 1990-2025 and 2165-2200 
MHz bands (allocated and licensed for the Mobile-Satellite Service (MSS)); and the 1910-1930 MHz and 
2390-2400 MHz hands (designated for unlicensed Personal Communications Services (UPCS) use). In 
the Notice, we also explored the possibility of introducing AWS in the 806-960 MHz and 1850- 
1910/1930-1990 MHz bands that are currently used for cellular, Broadband PCS, and Specialized Mobile 
Radio (SMR) services, as well as bands that were reallocated as part of the transition to digital television.6 

We also sought comment on the effect of the allocation proposals on existing and 
prospective users of the bands and on global compatibility. We noted that ITU adopted a set of standards 
for IMT-2000 to define key characteristics of advanced radio systems and projected the amount of 
spectrum required to meet anticipated IMT-2000 demands in those areas where the traffic is projected to 
be highest by 2OIO.’ 

4. 

5. Because some of the potential spectrum that can be used by AWS falls under the 
spectrum management responsibilities of both the Executive Branch and the Commission, this proceeding 
could not have moved forward without the cooperative efforts of stakeholders within the Federal 
Government. Prior to the Notice, the President had executed an Executive Memorandum that directed the 
Secretary of Commerce to work with the Commission to develop a plan to select spectrum for AWS and 
to issue a report on the current spectrum uses and potential for reallocation or sharing of the Federal 
Government hands identified by the ITU as suitable for 3G systems.’ Following development of a plan to 
identify spectrum for AWS: NTIA completed a study of the 1755-1850 MHz band - which is used by 
many Federal agencies including the Department of Defense (DOD) - in March, 2001.” Commission 
staff completed a study of the 2500-2690 MHz hand in March 2001 . I ’  Both reports identified obstacles to 
viable AWS use of these bands. More recently, an intra-government working group identified the 1710- 

Notice, 16 FCC Rcd at 610-13, $9 34-38. 

’ These standards are intended to maximize the commonality of radio interfaces and provide a transition path to 
advanced systems from existing technologies. Resolution 223 of the World Radiocommunication Conference states 
that up to 160 megahertz ofadditional spectrum will he in all three ITU regions, including Region 2, which includes 
the United States. See Notice 16 FCC Rcd at 598-99,n 3-4 for additional background. 

* See Memorandum For the Heads of Executive Departments and Agencies, Subject: Advanced Mobile 
Communications/ Third Generation Wireless Systems, October 13,2000. (Presidential Memorandum) (available at 
htt~://www.ntia.doc.eov/ntiahome/threed3 ememo.htm). 

U S .  Department of Commerce, National Telecommunications and Information Administration, “Plan to Select 
Spectrum for Third Generation (3G) Wireless Systems in the United States,” rel. Oct. 20,2000, revised Jan. 22, 
2001 (available at htto://www.ntia.doc.eov/ntiahome/threed3e olan 14.htm). 

U.S. Department of Commerce, National Telecommunications and Information Administration, “The Potential for 
Accommodating Thud Generation Mobile Systems in the 1710-1850 MHz Band Federal Operations, Relocation 
Costs, and Operational Impacts,” Final Report, rel. March 30, 2001 (NTIA Final Report). NTIA had issued a 
preliminary report on Nov. 15,2000. 

I ’  See FCC Staff Report Issued by the Office of Engineering and Technology, Mass Media Bureau, Wireless 
Telecommunications Bureau, and International Bureau: “Spectrum Study of the 2500-2690 MHz Band The 
Potential for Accommodating Third Generation Mobile Systems” Finaf Report, ET Docket No. 00-232,16 FCC Rcd 
10272 (2001) (FCC Final Report). See also Interim Report, 15 FCC Rcd 22310 (2000). 
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1770 MHz and parts of the 21 10-2170 MHz bands as holding the greatest potential for possible AWS use 
without significantly conflicting with Federal Government operations. A July 2002 study of these bands 
released by NTlA concluded that 90 megahertz of spectrum consisting of the 1710-1755 MHz band and a 
matching 45 megahertz from the 2110-2170 MHz band can be reallocated without disrupting critical 
national security communications systems if certain specific actions are accomplished.’* Moreover, the 
report also concluded that there is adequate spectrum available to relocate users from the 21 10-2170 MHz 
band, and thus the band could be made available for AWS.I3 This report did not anticipate reallocation of 
the 1755-1770 MHz band due to difficulties in sharing with or relocating incumbent defense systems in 
this band.I4 We incorporated the 2002 Viability Assessment into this proceeding and invited comment on 
its findings.15 

6. The Commission addressed use of the 2500-2690 MHz band in the September 2001 First 
Report and Order and Memorandum Opinion and Order in this proceeding.I6 In the First R&O, the 
Commission found that ITFS and MDS licensees operating in that band provided important services and 
would be difficult to relocate, and therefore decided not to relocate these incumbent licensees.” The 
Commission also added a mobile allocation to the 2500-2690 MHz band to provide additional near-term 
and long-term flexibility for use of this spectrum.” In light of our decision in this Second R&O to 
reallocate 5 megahertz of spectrum in the 2150-2155 MHz band, we will conduct further analysis of MDS 
operations, including relocation options for MDS licensees that currently operate in the 2150-2160 MHz 
band. 

7. We reserve for further analysis the possible AWS use of the 1910-1930 MHz band 
(designated for UPCS use), the 2160-2165 MHz band (designated under the Emerging Technologies 
proceeding); and portions of the 1990-2025 and 2165-2200 MHz bands (allocated for MSS). We note 
that several parties to this docket have suggested alternate uses of some of these bands, some bands are. 
subject to consideration in separate ongoing Commission proceedings, and some bands have been 
proposed for alternate uses in petitions filed before the Commission.19 

l 2  U.S. Department of Commerce, National Telecommunications and Information Administration, “An Assessment 
ofthe Viability of Accommodating Advanced Mobile Wireless (3C) Systems in the 1710-1770 MHz and 21 10-2170 
MHz Bands,” Report, rel. July 22, 2002 (2002 Yiabiliry Assessment) (incorporated into the docket of this proceeding 
and available from NTIA at h~:iiwww.ntia.doc.40v/ntiahome/three~va7222002/3Cva072202web.htm). 

”Id.  at 23. 

“Id.  at 2. 

Is See “FCC seeks comment on the National Telecommunications and Information Administration’s Report ‘An 
Assessment ofthe Viability of Accommodating Advanced Mobile Wireless (3‘3) Systems in the 1710-1770 MHz 
and 21 10-2170 MHz Bands,”’ Public Notice, 17 FCC Rcd 14390 (2002). 

l6 Amendment of Part 2 of the Commission’s Rules to Allocate Spectrum Below 3 GHz for Mobile and Fixed 
Services to Support the Introduction of New Advanced Wireless Services, including Third Generation Wireless 
Systems, ET Docket 00-258, First Report and Order and Memorandum Opinion and Order, 16 FCC Rcd 17222 
(2001) (First R&O) 

Id. This decision was consistent with findings in the FCC Final Report. 

Id. The Commission also affirmed its prior determination not to reallocate a portion of the 2.5 GHz band to MSS. 
Id., 16FCCRcdat 17241,7735-36. 

l9 For example, within this docket, we have asked for comment on two petitions for rulemaking to expand UPCS use 
of the 1910-1930 MHz band. The Wireless Communications Association International (WCA) suggests that in the 

(continued ....) 
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8. Finally, we note that certain bands identified in this proceeding are subject to additional 
legislative requirements. The 1710-1755 MHz band was identified by NTIA for transfer from Federal 
Government use to mixed Federal Governmenthon-Federal Government use in conjunction with 
Omnibus Budget Reconciliation Act of 1993 (OBRA-93).20 Primary allocations were maintained for 
federal operations at a number of protected facilities and sites. In the Balanced Budget Act of 1997 
(BBA-97):’ the Congress authorized Federal Government entities to accept compensation for the costs 
associated with relocating their operations?2 Furthermore, the Strom Thurmond National Defense 
Authorization Act of Fiscal Year 1999 (NDAA-99)23 requires that “[alny person on whose behalf a 
Federal entity incurs costs ... shall compensate the Federal entity in advance for such costs.”24 NTIA 
recently adopted s ecific relocation and reimbursement rules, which will affect new licensees in the 171 0- 
1755 MHz band. Under these rules, a Federal user retains its primary status until relocation is complete 2P 

(...continued from previous page) 
event the Commission deems relocation of MDS from the 2150-2160 MHz hand is necessary, an acceptable 
compromise would be to relocate MDS Channels 1 and 2/2A to the 1910-1916 MHz (now UPCS use) and the 1990- 
1996 MHz (allocated for MSS use) hands. See Letter from WCA, et. al., to FCC Chairman Powell, July 11, 2002, in 
ET Docket 00-258, concerning “Compromise Solution for Relocating MDS from 2150-2162 MHz.” (WCA Letter) 
(This letter was sent jointly by WCA, Bellsouth, Nucentrix, Sprint, and Worldcom. WCA is the trade association of 
the MDS industry. The other parties hold the majority of licenses in the 2150-2160 MHz hand.) We note that the 
1910-1916 MHz UPCS hand and the 1990-1996 MHz MSS band that the MDS parties have identified as relocation 
spectrum is the same spectrum (1910-1915 MHd1990-1995 MHz) that Nextel has asked for in a spectrum swap 
where it would relinquish spectrum at 800 MHz and 900 MHz to provide a more interference-free environment for 
public safety licensees. See Nextel ex parte filing in WT Docket 00-258, Aug. 9, 2002. Satellite entities have also 
requested permission to operate an ancillary terrestrial component in conjunction with their mobile satellite 
operations in the 1990-2025 MHz and 2165-2200 MHz hands. The Commission issued a Notice ojProposed Rule 
Making seeking comments on providing this flexibility to the MSS band. See In the Matter of Flexibility for 
Delivery of Communications by Mobile Satellite Service Providers in the 2 GHz Band, the L-Band, and the 1.6/2.4 
GHz Band, IB Docket No. 01-185, Notice ojProposedRule Making, 16 FCC Rcd. 15532 (2001). 

” Pub. L. No. 103-66, 107 Stat. 312 (1993). In OBRA-93, the Congress directed the Secretary of Commerce to 
identify at least 200 megahertz of Federal Government primary spectrum helow 5 GHz that is not required for the 
Federal Government’s present or identifiable future needs for transfer to nowFederal Government services. Id. at 
5 6001(a). 

” Pub. L. No. 105-33, 1 1  1 Stat. 251 (1997). 

z2 Id. at, 5 3002(d). The BBA-97 relocation model is similar to the Commission’s relocation policy for emerging 
technology services, such as the relocation procedures associated with deployment of Broadband PCS. See 
generally, Redevelopment of Spectrum to Encourage the Establishment of Services Using New and Innovative 
Technologies, ET Docket No. 92-9, First Report and Order and Third Notice ojProposed Rule Making, 7 FCC Rcd 
6886 (1992); Second Report and Order, 8 FCC Rcd 6495 (1993); Third Report and Order and Memorandum 
Opinion and Order, 8 FCC Rcd 6589 (1993); Memorandum Opinion and Order, 9 FCC Rcd 1943 (1994); Second 
Memorandum Opinion and Order, 9 FCC Rcd 7797 (1994), a f d ,  Association of Public Safety Communications 
Officials-International, Inc. v. FCC, 76 F.3d 395 (D.C. Cir. 1996) (collectively, “Emerging Technologies 
proceeding”). 

23 Pub. L. No. 105-261, 112 Stat. 1920 (1998). 
24 NDAA-99 at 4 1064(c)(3) (codified at 47 U.S.C. 5 923(g)(l)(B)). Such compensation may take the form of a 
cash payment or in-kind compensation. Id. See also National Defense Authorization Act for Fiscal Year 2000, Pub. 
L. No. 106-65, 113 Stat. 512 (1999) (making additional modifications to the relocation procedures for Federal 
Government transfer spectrum). 

25 NDAA-99 required NTIA to establish these relocation reimbursement rules. Id (codified at 47 U.S.C. 8 
923(g)(l)(A)). U.S. 
Department of Commerce, National Telecommunications and Information Administration, Mandatory 

(continued ....) 

NTlA adopted these rules in 2002 and codified them at 47 C.F.R. $5 301.1-301.150. 

5 



Federal Communications Commission FCC 02-304 

and the NTIA limits or terminates the Federal user’s operating license?6 We also note that the 
Administration has proposed legislation to facilitate the reimbursement process by creating a relocation 
fund using auctions proceeds?’ 

111. DISCUSSION 

A. 

9. 

Need for Additional Spectrum for AWS 

Commenters expect the services that make up AWS will employ bandwidth-intensive 
functions, including high-speed data transfer and internet access:* and will offer multimedia applications, 
such as full-motion vide0.2~ For example, Siemens describes a seamless integration of voice and data 
elements, such as a message that contains pictures, short video clips, andor short audio pieces, and that 
may change communications types (e.g. from voice to data) one or more times over the course of a 
communication session.” Commenters are also skeptical that existing spectrum currently deployed for 
commercial mobile wireless applications will be sufficient to support widescale AWS deployment, 
because they expect AWS use will develop in addition to current voice traffic, which is already at 
saturation in the highest-use areas;” because they expect AWS demand to grow dramatically once 
applications are made available to the public:* or because they envision the creation of new non-voice 

(...continued from previous page) 
Reimbursement Rules for Frequency Band or Geographic Relocation of Federal Spectrum-Dependent Systems, 
Final Rule, 67 Fed. Reg. 41182-01 (June 17, 2002) (NTlA Relocation Rules). The rules require, inter alia, the 
identification of (i) a comparable facility to which the Federal user can relocate and (ii) the costs that will be 
incurred by a Federal entity to achieve comparable capability for its relocated systems, and establish negotiation and 
dispute resolution procedures. 

26 See 47 C.F.R. 5 301.14qa) (outlining the conditions that must be met before NTIA limits or terminates a Federal 
user’s authority). We note that the 2002 Viability Assessment offers a procedure that may substantially reduce 
federal incumbencies in the 1710-1755 MHz band, but that some federal systems will continue to remain in use on a 
primary basis for an indefinite period. 

27 See Notice, 16 FCC Rcd at 614,n 43. See also US. Deparhnent of Commerce, National Telecommunications and 
Information Administration, “Commerce Department Asks Congress to Create Spectrum Relocation Fund for 
Federal Agencies Whose Spectrum is Reallocated to Commercial Use,” NTIA Press Release, re]. July 23,2002 
(available at h~://www.ntia.doc.rov/ntiahome/uress/200~/relocationfund7242002.h~). The proposed legislation is 
available on the NTIA Web site at: ~ e / c o n z r e s s / 2 0 0 2 / l e e i s t r a n s m i t t a l 7 2 3 2 0 0 2 . h t m .  
See also CTIA Comments to the 2002 Viability Assessment at 3 (supporting these efforts). 

28 Nokia Comments to the CTIA Rulemaking Petition at 2; Universal Wireless Communications Corporation 
(UWCC) Comments to the CTIA Rulemaking Petition at 3; Personal Communications Industry Association (PCIA) 
Comments to the Notice at 5.  

See, e.g., UWCC Comments to the CTIA Rulemaking Petition at 3. 

Siemens Comments to the Notice at 8. 

See, e.g, Cingular Wireless Comments to the Notice at 34 .  

Radio Advisory Board of Canada Comments to the Notice at 4; Orange Group Comments to the Notice at 1. See 
also Qualcomm Comments to the Notice at 3 (predicting that consumer acceptance will be high due to current 
widespread internet use); Verizon Wireless Reply Comments to the Notice at 7 (predicting that mobile data - which 
it claims represented 2 percent of traffic at the time it filed its comments - will grow at a rate of 25-30 percent and 
will result in more than 100 million wireless data customers by 2007). 

29 

30 

31  

32 
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applications that will develop independently of existing voice and voice-and-data models and that will use 
entirely new technologies.” We note that view is not unanimous, as Sprint Corporation (Sprint) claims it 
can provide AWS using existing ~pectrum?~ We also distinguish the claim that existing spectrum may be 
used to launch AWS but additional spectrum will ultimately be required to support AWS,” from those 
comments that claim we must allocate an additional 160 MHz or more spectrum that can be used for 
AWS.36 Although the ITU previously predicted 160 MHz of spectrum will be necessary by 2010 to meet 
demand in those areas where the traffic is highest:’ several commenters note that there is evidence that 
worldwide AWS growth has been slower than expected. 38 Moreover, the Educational Community of the 
United States notes that no commenter has provided original research or studies to show that this 
additional spectrum is needed. ” 

10. As discussed in@, we conclude that additional spectrum is necessary for AWS. We 
immediately allocate 90 megahertz of spectrum that can be used for these services. We also note that 
additional spectrum will likely be available in the future. For example, we previously reallocated 
spectrum as part of the migration to digital television. Spectrum in these bands will be available for new 
uses - including AWS - once incumbent television operations cease.40 In the First R&O, we added a 
mobile allocation to the 2500-2690 MHz band to provide additional near-term and long-term flexibility, 
thereby making the band potentially available for advanced mobile and fixed wireless services!’ In 
addition, we are still considering other bands in this docket, and we may decide to make additional 
spectrum available for AWS. 

1 1 ,  Commenters identify numerous benefits associated with the deployment of AWS. The 
Information Technology Industry Council claims that AWS can provide a broadband alternative, promote 

LinkAir Reply Comments to the Notice at 8. 33 

” Sprint Comments to the Notice at 37. Sprint launched its 3G-style “Vision PCS” services across its national 
network in late August 2002. See also Harold Nadel Comments to the Further Notice at 1. 

j 5  See, e.g., AT&T Wireless Services (AT&T Wireless) Comments to the Notice at IO;  See also Qualcomm Reply 
Comments to the Notice at 4. 

36 See, e.g., Cingular Wireless Comments to the Notice at 4. But see Spectrumlink Networks Comments to the 
Notice at 15 (claiming that that the uncertain wireless marketplace makes determining AWS spectrum needs a “very 
uncertain science”). Many commenters reiterate their support in pleadings tiled in response to the 2002 Viability 
Assessment. See, e.g., Telecommunications Industry Association (TIA) Comments to the 2002 Viabiliry Assessment 
at 2-3; Ericsson Comments to the 2002 Viabiliry Assessment at 4. 

” See Resolution 223 of the Final Acts of the World Radiocommunication Conference (Istanbul, WRC-2000) 

38 Nucentrix Broadband Networks Reply Comments to the Notice at 7-8 (labeling commenters’ support of 160 MHz 
as “suspect” because of a “growing consensus” that consumer demand for advanced services may have been grossly 
overstated); Celsat America (Celsat) Reply Comments to the Further Notice at 5-6 (stating that 3G networks have 
been slow to roll out worldwide and many carriers have encountered numerous problems to date). See also 
DoCoMo to cut i-mode service rate, Reuters, Aug. 20, 2002 (noting that DoCoMo’s 3G subscriber levels in Japan 
are substantially behind projections, and the carrier is expected reduce its projections). 

”See  Educational Community of the United States Reply Comments to the Notice at 7 

See Reallocation of Television Channels 60-69, The 746-806 MHz Band, Report and Order, ET Docket NO.  97- 40 

157,12 FCC Rcd 22953 (1998); See also Reallocation and Service Rules for the 698-746 MHz Spectrum Band 
(Television Channels 52-59), Report and Order, GN Docket No 01-74,17 FCC Rcd 1022 (2002). 

4’ First R&O, 16 FCC Rcd at 17223,12 
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competition, foster innovation, and reach new service areas!’ Telephone and Data Systems asserts that 
no other prospective service for which we could make an allocation promises the economic benefits of 
AWS,43 and TIA claims that the development of AWS is vital to the United States’ ability to remain 
globally ~ompe t i t i ve .~~  

12. Although the record reflects an expectation that bandwidth-intensive wireless 
applications will proliferate, we have found that a shift towards the development of wireless data 
applications is already occurring d o m e ~ t i c a l l y ~ ~  and note that mobile telephone carriers in other countries 
are deploying next-generation mobile services that support data applications!6 Accordingly, we agree 
with the commenters and conclude that AWS development in the U.S. is likely to build on the overall 
growth of wireless data  service^.^' We also agree that the development of AWS will promote economic 
and public policy benefits.“ For example, the provision of additional spectrum can foster the 
development of new and innovative service offerings that, in turn, have the potential to increase consumer 
demand. This process aids the development of competitive markets and provides the types of economic 
benefits that can promote economic recovery of telecommunications markets!’ Finally, because of 
intensive use of existing commercial wireless spectrum, predictions that wireless data use will grow in 
addition to existing voice use, and the bandwidth-intensive nature of certain data applications, we 
conclude that current spectrum allocations may, in most cases, support only the introduction and limited 
growth of AWS. Moreover, additional spectrum will be necessary for new entrants who have no pre- 

Information Technology Industry Council Reply Comments to the Notice at 2. 42 

43 Telephone and Data Systems Comments to the Further Notice at 4-5; See also Motorola Comments to the Further 
Notice at 2 (citing a prediction that AWS will generate $38-47 billion in additional service revenues per year). 

TIA Reply Comments to the CTIA Rulemaking Petition at 2. M 

Is See Implementation of Section 6002@) of the Omnibus Budget Reconciliation Act of 1993 [and] Annual Report 
and Analysis of Competitive Market Conditions With Respect to Commercial Mobile Services, Seventh Report, 17 
FCC Rcd 12985, 13038 11.367 & 13052 (Seventh Competition Report) (estimating the number of mobile Internet 
users at the end of 2001 at 8 to IO million, up from 2 to 2.5 million at the end of 2000 and finding that an increasing 
number of mobile devices offered voice and data service). 

For example, The “FOMA” service offered by NTT DoCoMo in Japan provides high-speed 3G data transmission 46 

capabilities. See “i-mode and the 3G network” NTTDoCoMo, www.nttdocomo.com/toD.html (visited Nov. 6, 
2002). 

*’ We note that some commenters question how strongly we should draw conclusions about mobile data service 
usage based on the experiences of other countries, but conclude that, due to overall record data growth both 
domestically and world-wide, there is a demonstrated need for additional spectrum to support AWS. See Nucentrix 
Broadband Networks Reply Comments to the Notice at IO (claiming that European wireline and internet access 
costs are higher than U.S. costs, which may drive greater wireless data use in Europe); National ITFS Association 
Comments to the Notice at 19 (claiming that because Americans spend far less time on public and mass transit, U S .  
mobile data usage will trail that of Europe). 

See generally 47 U.S.C. $5  157 & 303(g); Emerging Technologies First Report and Order and ThirdNotice of 
Proposed Rule Making, 7 FCC Rcd 6886 (1992) (fmding that the allocation of spectrum that can be used for new 
services encourages the larger and more effective use of radio in the public interest). 

” See Written Statement of Michael K. Powell, Chairman, Federal Communications Commission, on Financial 
Turmoil in the Telecommunications Marketplace: Maintaining the Operations ofEssentia1 Communications, before 
the Committee on Commerce, Science, and Transportation, United States Senate (July 30,2002). 
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existing spectrum licenses that can be used to support AWS. Accordingly, we conclude that additional 
spectrum allocations are necessary to support the development of AWS. 

13. We distinguish our approach in the identification and allocation of spectrum that is 
suitable for the provision of AWS from the approach taken by other countries - particularly many of 
those in Europe, where the rollout of advanced services has been slower and more difficult than 
anticipated. Carriers entering the European market had no choice but to compete for the only spectrum in 
which advanced services could be offered which, as a result, led to extremely high bids that in retrospect 
have impeded the availably of capital to actually construct the systems. Under our flexible use policies, 
current operators can make decisions that allow them to continuously improve the efficiency of their own 
systems and make choices as to the value of additional spectrum to enhance these services.” 

14. There are a variety of factors that can help us determine whether any particular band 
under study in this proceeding is suitable for the provision of AWS. These factors include harmonization 
of the AWS frequencies with other countries’ allocations, as well as the amount of contiguous spectrum 
available that can be used to accommodate advanced technologies, and the effect of band reallocation on 
incumbent operations. 

15. In the Notice, we sought to develop a record on the use of internationally harmonized 
spectrum, which can be used to facilitate global roaming.s2 Several commenters find global roaming 
vital to the success of advanced services and claim that harmonized spectrum is the only way to 
effectively accomplish this goal.” Other commenters believe harmonization within the Americas is more 
important than finding common worldwide bands.” In contrast, WorldCom doubts whether international 
roaming represents a very large and Sprint and WorldCom claim that complete global 
harmonization is neither likely nor feasible given the conflicting worldwide use of the bands identified by 
the ITU.56 Others note that the lack of global harmonization has not stopped the provision of international 
roaming on existing networks, particularly through the use of multi-mode/multi-band phones.57 In 

51 

’O See Implementation of Section 6002(b) of the Omnibus Budget Reconciliation Act of I993 [and] Annual Report 
and Analysis of Competitive Market Conditions With Respect to Commercial Mobile Services, Sixth Reporl, 16 
FCC Rcd 33350, 13397-402 (Surth Competition Report) (examining this difference between the U.S. and European 
licensing approach as part of an overall discussion of AWSl3G developments). 

” Seesupra n.4 (listing the frequencies bands the ITU has identified as suitable for IMT-2000). 

52 Notice, 16 FCC Rcd at 607,T 24. Roaming, generally, is the ability to use a single wireless unit in a place distant 
from a user’s “home” network. 

’’ AT&T Wireless Comments to the Notice at 2; AT&T Wireless Reply Comments to the Notice at 3; CTIA Reply 
Comments to CTIA Rulemaking Petition at 1; Chilean Telecommunications Administration Reply Comments to the 
Notice at 2; UWCC Comments to the Notice at 2. See also Orange Group Comments to the Notice at 1 (claiming 
that roaming is a vital selling point regardless of whether consumers actually use the service). 

54 Radio Advisory Board of Canada Comments to the Notice at 2; Canadian Wireless Telecommunications 
Association Comments to the Notice at 4; Nucentrix Broadband Networks Reply Comments to the Notice at 12. See 
also Chilean Telecommunications Administration Reply Comments to the Notice at 2; National ITFS Association 
Comments to the Notice at 24; Nortel Comments to the Notice at 10. 

” WorldCom Reply Comments to the CTIA Rulemaking Petition at 10. 

56 Sprint Comments to the Notice at 33; WorldCom Reply Comments to the CTIA Rulemaking Petition at 8-9 

’’ Lockheed Martin Corporation Comments to the Further Notice at 4; Nucentrix Broadband Networks Reply 
Comments to the Notice at 1 I ,  But see Radio Advisory Board of Canada Comments to the Notice at 6 (claiming that 

(continued ....) 
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addition, some commenters claim that it will be impossible to avoid the use of multi-mode/multi-band 
handsets completely.'* Those who disfavor such equipment cite the added cost and complexity versus 
phones that use a single spectrum band.s9 

16. The record also identifies general benefits of large contiguous blocks of harmonized 
spectrum, including economies of scale in equipment development and quicker deployment of advanced 
services.60 These benefits are not directly related to whether carriers actually provide roaming capabilities 
or whether consumers use roaming features. 

17. We conclude that it is beneficial to allocate spectrum for AWS use in the United States 
that has been identified by the ITU for AWS use globally, both because doing so will facilitate roaming 
and because there are other benefits of harmonized spectrum (such as lower equipment costs). However, 
because multi-band devices have been used successfully in the U.S.,6' we find that AWS does not need to 
be deployed exclusively on harmonized spectrum!' 

18. It is also important to identify spectrum that can accommodate appropriate technologies. 
In the Notice, we noted that the ITU has developed worldwide standards for IMT-2000 wireless devices 
designed to provide broadband services at high data rates up to 2 Mbps,6' and asked whether these 
standards are sufficient to meet wireless system spectrum requirements in the UX6' Siemens claims that 
the data rates o f  the IMT-2000 interfaces will serve the market need "for the foreseeable time.'*' 

(...continued i?om previous page) 
people like to roam, and that roaming usage would be higher if the service were more readily available). Multi-band 
phones operate across different spectrum bands; multi-mode phones operate on different network technologies. See 
Qualcomm Comments to the Nofice at 1 1. 

J8 Qualcomm Reply Comments to the Notice at 4-5 (documenting existing multi-mode and multi-band equipment as 
evidence that it is possible to produce such devices without great cost or difficulty, and claiming that multi-band and 
multi-mode handsets will be necessary for global roaming due the different bands and technical standards the IMT- 
2000 standards support); See also Lockheed Martin Corporation Comments to the Further Notice at 3 

'9 TIA Comments to the Notice at 12; Ericsson Comments to the Nofice at 12; Lucent Technologies Comments to 
the Notice at 5 .  (suggesting that, as a general principle, multi-band and multi-mode units are more technically 
complex, larger, heavier, costlier to develop and produce, and consume more power than similar single mode and 
single band devices). 

See, e.g., Verizon Wireless Reply Comments to the Further Notice at 7-8 64 

61 See, e&, Sixth Compelition Report 16 FCC Rcd at 13367 (describing the convergence of cellular and PCS, and 
noting that the AT&T Wireless holds interests in both types of licenses): Seventh Competition Report, 17 FCC Rcd 
at 1301 1 (describing Cingular's current mix of TDMA and GSM networks). 

We also note that several commenters said that while harmonized spectrum is important, it should not serve to 
limit the amount of spectrum we ultimately decide is required for the provision of advanced services nor delay its 
allocation. Cingular Comments to the Notice at 11; CTIA Reply Comments to the Notice at 13. 

" The IMT-2000 standards provide for the capabilities to support circuit and packet data at high bit rates at 144 kbps 
or higher in high mobility (vehicular) traffic environments; 384 kbps for pedestrian traffic; and 2 Mbps or higher for 
indoor traffic. The Nofice describes other aspects of the ITU standards (such as interoperability and common 
billingher profiles) in greater depth. 

Nofice, 16 FCC Rcd at 604,T 17. 

62 

" Siemens Comments to the Nofice at 12 
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19. Most carriers in the U.S. have indicated plans to provide service that meet the IMT-2000 
data rates by deploying systems based on cdma2000 and W-CDMA technologies.“ These technologies 
use paired channels of 1.25 to 7.5 MHz.~’ In order to support multiple channels and capabilities, we 
conclude that small amounts of noncontiguous spectrum ( i e . ,  blocks less than about 5 MHz in size) are 
apt to be less beneficial for the provision of AWS than are larger allocations. 

20. In the Further Notice, we noted that spectrum efficiencies are inherent in the allocation of 
contiguous frequency blocks for AWS.6* The record reflects support for such  allocation^.^^ For example, 
Motorola claims that if we allocate only 45 MHz of spectrum in the 21 10-2170 MHz band for AWS, we 
should allocate a contiguous 45 MHz block within the band to maximize spectrum efficiencies?’ 

2 1. Finally, any decision to provide additional spectrum for the provision of AWS has the 
potential to affect incumbent uses of the reallocated bands. Many commenters also contend that key 
characteristics of any spectrum we find to be suitable for the provision of AWS are our ability to readily 
identify incumbent users and to provide a clear and comprehensive procedure to migrate incumbent users 
to suitable alternate bands7’ We agree. The easier it is to readily identify and clear incumbent users from 
a band, the more useful the band is likely to be for the provision of AWS. 

B. Spectrum for AWS 

1. 1710-1755 MHz 

The 1710-1755 MHz band was initially identified in 1995 for transfer from Federal 
Government use to mixed Federal Governmenthon-Federal Government use.” At that time, NTIA 
determined that this band could be made available to nowFederal Government users in 2004.73 NTIA 
also identified certain incumbent Federal Government facilities that may continue to operate in the band 
and must be protected from interferen~e.7~ In its 2002 ViabiZity Assessment, NTIA outlined additional 

22. 

See Seventh Competition Report, 17 FCC at 13038 n.368. See also “Wireless Missionary Qualcomm fighting 
uphill battle to convert cell customers to use its CDMA technology,” San Diego Union-Trib., June 9,2002 at HI .  

67 Cdma2000 requires a 1.25 megahertz channel (1x1 to meet the vehicular performance value, a 3.75 megahertz 
channel (3x) to meet the pedestrian performance value and a 7.5 megahertz (6x) channel to meet the indoor 
performance value. W-CDMA meets the standards using paired channels of a minimum size of 5 megahertz each. 
See ITU Rec. ITU-R M.1455-1 at 16. 

68 Furrher Notice, 16 FCC Rcd at (16043) 1 3 8  

69 See, e.g., AT&T Wireless Comments to the Further Notice at 5-6; Verizon Wireless Comments to the Further 
Notice at 7-8. 

66 

Motorola Reply Comments to the Further Notice at 5.  

Cingular Wireless Comments to the Notice at 1 I ;  Cook Inlet Region Comments to the Notice at 5 

See US. Department of Commerce, National Telecommunications and Information Administration, “Spectrum 

10 

12 

Reallocation Final Report; Response to Title VI -Omnibus Budget Reconciliation Act of 1993,” NTIA Special 
Publication 95-32, rel. Feb. 1995 (1995 Spectrum Reallocation Final Report) at $5, p. 3. 

l3 Id. at $4, p. 7. 

OBFL4-93 stated that microwave communications facilities operated by Federal power agencies are not required 
to relocate. OBRA-93,S 113(c)(4) (codified at 47 U.S.C. $ 923). These facilities are discussed in Appendix E of 
the 1995 Spectrum Reallocation Final Report. In addition, NTIA identified a number of fixed microwave sites as 
well as 16 sites operated by the Department of Defense as “Essential Federal Operations” subject to indefinite 
continued primary use in the band. See Appendix F & figure F-3 of the 1995 Spectrum ReaNocation Final Report 

74 

(continued .... ) 
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steps for reaccommodating existing Federal Government users in the band segment, including some that 
have a right to remain in the band indef in i te l~ .~~ The NTIA plan offers a mechanism that could largely 
clear the band of Federal Government users no later than December 3 1,2008. 

23. Specifically, the 2002 Viability Assessment proposes that 1) Federal Government non- 
military systems and DOD fixed microwave systems be relocated; 2)  existing facilities at 16 sites where 
DOD has the right to continued primary use also be relocated; 3) DOD ground systems remain on a 
primary basis at two of these 16 sites -Cherry Point, N.C., and Yuma, Ariz., but operate on a secondary, 
coordinated basis at all other sites? and 4) precision guided munitions (PGM) systems continue to 
operate on a primary basis in the 1710-1720 MHz band segment until the current inventory is exhausted 
or until the end of 2008, whichever occurs first.77 We note that this band is subject to the provisions of 
NDAA-99 and all Federal Government systems therein that are relocated are entitled to reimbursement, 
and that such systems can continue to operate in the band on a primary basis until or unless they are 
relocated. In addition, the 2002 Viability Assessment envisions that the Commission would conduct a 
rulemaking that would reallocate other spectrum to accommodate Federal systems that otherwise would 
remain in the 1710-1755 MHz band indefinitely on a primary basis. We note that any relocation of 
Federal Government systems from the 16 protected sites is subject to the reimbursement and relocation 
rules of NDAA-1999.7x Many commenters urge us to adopt a quick and efficient means to relocate 
incumbent Federal Government users from the 1710-1755 MHz and overwhelmingly support the 
2002 Viability Assessment as a mechanism for reducing Federal Government operations in the band!' 

24. Commenters note that the 1710-1755 MHz band enjoys many characteristics that make it 
suitable for AWS. They note it is already being used in many countries for 2G-style wireless services" so 
it is like1 to promote global spectrum harmonization in the long term:' which in turn will foster 
roaming:'and economies of scale that can translate into lower development costs and manufacturing 

(...continued from previous page) 
(identifying these sites); OBRA-93, 5 113(bX2) (allowing for the designation of such facilities within the bands 
designated for Federal Govemmenthon-Federal government mixed use). 

75 We note that NTIA's Reimbursement Order states that "[dluring the transition period, all incumbent Government 
systems will remain on a primary basis and must be protected by the non-Government licensee." See NTIA 
Relocation Rules, supra n. 25, at 11 8. 

76 2002 Viability Assessment at 3 .  

Id at 17. 77 

" We further note that if a future lmnsfer of spectrum should require subsequent relocation of these Federal 
Government systems, additional provisions contained in the National Defense Authorization Act for Fiscal Year 
2000 may also apply to these systems. See Pub. L. No. 106-65, 113 Stat. 512 (1999), 5 1062@). 

79 CTlA Comments to the 2002 Viability Assessment at 3-4; Nokia Comments to the 2002 Viabirity Assessment at 3; 
TIA Comments to the 2002 Viability Assessment at 5 .  

See, e.g., Ericsson Comments to the 2002 Viability Assessment at 1-2; ArrayComm Comments to the 2002 
Viability Assessment at 2; Veriwn Wireless Comments to the 2002 Viability Assessment at 2. 

" AT&T Wireless Reply Comments to the Notice at 5; Motorola Comments to the Notice at 13 

"Nokia Comments to the Notice at 5; Motorola Comments to the Notice at 12; Information Technology Industry 
Council Reply Comments to the Notice at 3. 

Siemens Comments to the Notice at 20. 83 
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efficiencie~.’~ They further state that this hand can also help ensure that United States residents enjoy the 
same level of advanced services as in other countries.85 The parties observe that the 1710-1755 MHz 
band is slated to he made available for non-Federal Government commercial use? and that the 2002 
Viabiliw Assessment offers a plan that can make the band even more useful for AWS. Catholic 
Television Network also states that the band “offers better propagation characteristics,” than other bands 
under consideration.*’ We also note that the band size - 45 megahertz - is large enough to support IMT- 
2000 protocols and would provide flexibility to accommodate a variety of channelization plans. 

25. For the above reasons, we find that it serves the public interest to allocate the 1710-1 755 
MHz hand segment for mobile and fixed services on a co-primary basis contingent on its becoming 
available for non-Federal Government mixed use January I ,  2004.88 In addition, we are deleting the fixed 
and mobile allocations from the Federal Government Table in the 1710-1755 MHz hand, except as 
specified in the new United States footnote US378, which codifies Federal Government residual rights. 
We also retain and modify footnote US311 in the Table of Frequency Allocations. This footnote 
identifies certain pre-existing radio astronomy activities that exist between 1718.8 MHz and 1722.2 MHz 
at observatories set forth in Appendix F of the Notice. Because radio astronomy facilities in this band 
operate on an unprotected basis, we conclude that it is not necessary to add rules setting forth 
coordination procedures and exclusion zones, as the National Academies of Science @AS) suggests.89 
The footnote, modified to update the list of radio astronomy facilities:’ will serve to apprise parties of 
these operations. 

Information Technology Industry Council Reply Comments to the Notice at 4; WorldCom Reply Comments to the 
FCC StaffReport at 5 .  

8s CTlA Comments to the FCC StoffReport at 4-5 

86 Network for Instructional TV Reply Comments to the Notice at 6. See also National ITFS Association Comments 
to the Notice at 22; AT&T Wireless Reply Comments to the Notice at 5. 

” Catholic Television Network Reply Comments to the Notice at IO .  See also N o d  Networks Reply Comments to 
the Norice at 3 (stating that the 1.7 MHz band in general has “technical and practical advantages” over the 2.5 MHz 
band that was initially identified as a candidate band). 

BBA-97 designated the 1710-1755 MHz band for assignment to commercial use by competitive bidding. BBA-97 
5 3002(h). More generally, BBA-97 amended Section 3090) of the Act to require the Commission to grant licenses 
through the use of competitive bidding when mutually exclusive applications for initial licenses are accepted for 
filing, unless certain specific statutory exemptions apply. BBA-97 5 3002(a) (codified at 47 U.S.C. 5 309(i)). 
Section 309(i)(2) exempts from auctions licenses and construction permits for public safety radio services, digital 
television service licenses and permits given to existing terrestrial broadcast licensees to replace their analog 
television service licenses, and licenses and construction permits for noncommercial educational broadcast stations 
and public broadcast stations described in section 397(6) of the Communications Act. We will address the 
requirements of BBA-97 with respect to the 1710-1755 MHz band in greater depth in conjunction with our service 
rules proceeding for the band. 

NAS Comments to the Notice at 3-4 (late filed). 89 

9’ See id. (asking that Haystack Observatory he deleted from the list and that the National Radio Astronomy 
Observatory’s Very Large Array at Socorro, New Mexico, Very Long Baseline A m y  stations, and the Goldstone 
Observatory in California be added to the list). We also include the Allen Telescope Array in Hat Creek, California, 
pursuant to our recent decision in The 4.9 GHz Band Transferred from Federal Government Use, WT Docket No 
00-32, Second Report and Order and Further Notice of Proposed Rulemaking, 17 FCC Rcd 3955,3963 7 13 11.73 
(2002). 
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26. We believe that the steps outlined in the 2002 Viability Assessment offer a roadmap for 
addressing the encumbrances on the band in a timely and predicable manner, and we anticipate exploring 
its proposals in a further reallocation proceeding that we expect to initiate in the near future.” At that 
time, we will also consider what, if any, mitigating techniques are necessary for new licensees to protect 
remaining incumbent Federal Government users of this band segment. 

2. 21 10-2150/2150-2155 MHz 

The 2 I 10-2150 MHz band is among those frequency bands the ITU has identified for 
use, on a worldwide basis, by administrations wishing to implement IMT-2000 services.92 Currently, this 
band is used in the United States primarily for nowFederal Government fixed and mobile services 
licensed under the Fixed Microwave Service in Part 101 of the Rules, the Public Mobile Services under 
Part 22 of the Rules, and the Domestic Public Fixed Radio Services under Part 21 of the Rules?3 Federal 
Government use of this band is generally on a secondary basis and is limited to space research earth 
stations for earth-to-space transmissions in the 21 10-2120 MHz portion of the band.94 

27. 

28. The 21 10-2150 MHz band is currently allocated for non-Government use for fixed and 
mobile services on a co-primary basis. The Commission originally identified this band for new advanced 
fixed and mobile services in the 1992 Emerging Technologies proceeding and adopted rules and 
procedures to e m i t  new licensees to relocate existing fixed service microwave licensees from this 
spectrum band. r5 

29. In the Notice, we proposed to make this band available for advanced mobile and fixed 
communication services.% Commenters endorse use of the band for AWS, particularly due to the fact 
that that the band possesses many of the harmonization characteristics that can support global roaming 
capabilities. AT&T Wireless, WCA, and Ericsson describe the lower development and equipment costs 
that are expected to be associated with ibis spectrum, given the fact that it has already been designated by 

9’ Several comments we received in response to the 2002 Viubiliy Assessment are best addressed in this subsequent 
proceeding, For example, Verizon asks us to continue to work with NTlA to make spectrum available for 
commercial use in the Arizona and North Carolina locations that DOD anticipates it will operate on a primary basis 
for the indefinite future, and that suggests that Federal Government users should anticipate ultimate relocation once 
advanced services are deployed widely. Verizon Wireless Comments to the 2002 Viabiliy Assessment at 8 .  
Cingular asks for a clarification of the “secondary coordinated basis” concept. Cingular Wireless Comments to the 
2002 Viabiliiy Assessment at 3. See also CTIA Comments to the 2002 Viabiliiy Assessmenf at 4. 

92 International foomote 5.388 reads as follows: “The bands 1885-2025 MHz and 21 10-2200 MHz are intended for 
use, on a worldwide basis, by administrations wishing to implement International Mobile Telecommunications-2000 
(IMT-2000). Such use does not preclude the use of these bands by other services to which they are allocated. The 
bands should he made available for IMT-2000 in accordance with Resolution 212 (Rev.WRC-97).” See 47 C.F.R. 5 
2.106, footnote 5.388. 

93 See 47 C.F.R. Parts 21,22, and 101 

” See 47 C.F.R. 5 2.106 footnote US111. This footnote lists specific locations where these earth stations can be 
located. See also, 47 C.F.R. 5 2.106 foomote US252 which authorizes such use at Goldstone, CA for the 2110- 
2120 MHz band on a primary basis. 

’’ Emerging Technologies First Report and Order and ThirdNotice of Proposed Rule Making, 7 FCC Rcd at 6890, 
71 23-24. This relocation right was affirmed in the Emerging Technologies Memorandum Opinion andorder and 
Third Nofice of Proposed Rulemaking and Order, 13 FCC Rcd 23949 (1998). 

% See Notice, 16 FCC Rcd at 61 8,V 52. 
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the ITU as a 3G terrestrial base station transmit hand.97 In reply comments, Nucentrix Broadband 
Networks notes that commenters in this proceeding "fundamentally concluded" that the spectrum in the 
band is the "most viable" candidate for provision of the advanced services.98 NEC America submits that 
the 2110-2150 MHz band is already available and designated for commercial use? and the record 
broadly supports its use for the provision of the AWS."' 

30. The 21 10-2150 MHz band is already allocated to the fixed and mobile services on a 
primary basis, and thus it is not necessary that we reallocate this spectrum in order to make it available for 
AWS use. Instead we re-designate the band for new uses consistent with the general outline of our 
Emerging Technologies proceeding. The amount of spectrum in the band is suitable for the provision of 
AWS by multiple licensees, based on our evaluation of the spectrum characteristics necessary to support 
appropriate AWS technologies. We also note that BBA-97 identifies the 2110-2150 MHz band for 
advanced wireless use and specifies that the band must be assigned under the competitive bidding 
procedures."' 

3 1, In addition, we note that the National Aeronautical and Space Administration (NASA) 
operates on a primary basis a station in the 21 10-2120 MHz hand at Goldstone, California as part of the 
Space Research service. This station, which is authorized via United States footnote US252, is used by 
NASA's Deep Space Network (DSN) for uplink transmissions to interplanetary spacecraft.''* In the 
Notice, we proposed not to relocate this facility."' Moreover, the DSN earth station transmits with a 
nominal EIRP of  105.5 dBW.'04 In the Notice, we noted that during command link operations it is likely 
that mobile receivers on the 21 10-2120 MHz segment (and possibly in adjacent bands above 2120 MHz) 

AT&T Wireless Reply Comments to the Notice at 6; WCA Reply Comments to the Notice at 1 I ;  Ericsson 97 

Comments to the 2002 Viabilig Assessment at 3. 

Nucentrix BroadbandNetworks Reply Comments to theNorice at 16 (also discussing the 1710-1850 MHz hand). 
See also Motorola Reply Comments to the Nolice at i; CDMA Development Group Reply Comments to the Further 
Notice at 3 ;  AT&T Wireless Comments to the Notice at 9. 

NEC America Comments to the Further Notice at 23. 

98 

99 

loo Many commenters support allocation of the 21 10-2150 MHz band as part of a request for the allocation of a 
larger amount of spectrum between 21 I O  MHz and 2170 MHz. See, e.g., Cingular Wireless Comments to the 2002 
Viabiliry Assessment at 2 (supporting allocation of the entire 60 MHz in the 21 10-2170 MHz band to promote AWS 
development). 

'"See BBA-97 $3002(c)(l)(D). We note that the 21 10-2150 MHz band was previously subject to Section 3007 of 
BBA-97, which required us to auction it in a manner that ensured that proceeds were deposited in the Treasury by 
September 30,2002. See BBA-97 5 3007 (codified in notes to Section 309 of the Communications Act of 1934, as 
amended, 47 U.S.C. $ 309). This deadline was recently rescinded. See Auction Reform Act of 2002, Pub. L. No. 
107-195, 116 Stat. 715 (2002). 

lo' See 47 C.F.R. $ 2.106 footnote US252. Internationally, the 21 10-2120 MHz band is allocated in all three ITU 
Regions to the Fixed, Mobile and Space Research (deep space) (Earth-to-space) services and is used by NASA at 
DSN facilities in Spain and Australia. 

Io' Notice, 16 FCC Rcd at 618,153. 

The DSN, under emergency conditions, transmits with EIRP up to 118 dBW. 
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will not be able to operate within the areas surrounding Goldstone.''s We sought comment on how we 
can best accommodate AWS and account for continued DSN use of the band segment.Iffi 

32. The 2002 Viabiliry Assessmenf concluded that advanced wireless mobile receivers "will 
probably experience service disruption in the 21 10-2120 MHz band when attempting to operate in areas 
surrounding the Goldstone site during uplink transmissions," although the severity and duration of the 
disruption will vary dependin on a number of factors.lo7 The Jet Propulsion Laboratory (JPL) states that 
its interference calculationslof show that receivers complying with IMT-2000 specifications would be 
disrupted during Goldstone's uplink transmissions, and proposes establishment of a protected operating 
zone in the 21 10-2120 MHz band of approximately 200 km in radius around the Goldstone facility where 
AWS operations would not be permitted.'w JPL states that this area has an overall low population density 
and is largely comprised of the Mojave Desert and Death Valley areas. This proposed protected area also 
includes the city of Las Vegas, the 1-1 5 corridor between Cajon Pass and Las Vegas, and portions of other 
major thoroughfares."' In contrast to JPL, AT&T Wireless suggests that sharing is a better option,"' and 
Motorola urges us not to reject use of the frequency band outri bt but to instead examine the timing of 
Goldstone's transmissions in order to affect some sort of sharing. ?I* 

33. We examined the interference characteristics of the Goldstone DSN facility and based on 
its typical operation pattern, which is intermittent, the amount of its signal that would be blocked by 
terrain in many directions, and the low population density in the areas near Goldstone, we conclude that a 
significant amount of interference should not occur to AWS."' Therefore, we will not formally restrict 
use of the 21 10-2120 MHz band in the vicinity of Goldstone. However, we anticipate that this band will 
be unusable for advanced services at certain times in the immediate vicinity of Goldstone, and expect that 
potential licensees will take this fact into account and will develop their business and service plans 
accordingly. We believe that such an approach is practical, given the comments of the AWS proponents 
that discussed Goldstone interference, and we will work cooperatively with JPL and other interested 
parties to insure that our approach does in fact achieve its goals. 

34. The 21 50-2160 MHz band is allocated internationally to the fixed and mobile services on 
a primary basis."4 Domestically, the 2150-2160 MHz band is allocated to the fixed service on a primary 

Io' The Australian government, faced with a similar situation, excluded the 21 10-2 125 MHz portion of the spectrum 
in areas around the DSN facility at Canberra in a recent auction of spectrum for IMT-2000. Notice, 16 FCC Rcd at 
6 18, 1 53; See olso http://auction.aca.gov.au/auction resultsi2zhz results paee/~dfGeuaner2.~df 

Notice, 16 FCC Rcd at 618,n 53. 

2002 Viability Assessment at 23. 

JPL defined interference as the receiver experiencing an unacceptable level of interference more than 1% of the 

107 

ins 

time. See JPL Comments to the Notice at 5 .  

IO9 JPt Comments to the Notice at 2. 

These include I-40,1-10, and the Golden State Freeway (1-5). See JPL Comments to the Notice at 7, fig.:! I IO 

'I1 AT&T Wireless Comments to the Notice at 12. 

Motorola Comments to the Notice at 18-19. 

See Appendix D for details of the analysis. We also note that our analysis did not account for the significant 

In Region 2 (the Americas) this band is also allocated for MSS downlinks on a secondary basis. 

112 

I13 

processing gain expected by the use of CDMA-type technologies. 
I I 4  

16 
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basis1I5 and is regulated under Part 21 of our Rules as part of MDS.Il6 This band is generally operated as 
two channels - Channel 1 (2150-2156 MHz) and Channel 2A (2156-2160 MHz)."' In addition, licensees 
may use channel 2 (2156-2162 MHz) on a limited basis in 50 cities."' MDS may also use spectrum in 
the 2500-2690 MHz band.lI9 

35. In the Further Notice, we requested comment on whether the 2150-2160 MHz band 
should be reallocated for AWS, and if so, how this band might be used with other spectrum being 
considered for AWS."' We solicited comment on the impact of reallocating this band from MDS 
operations to AWS. In this regard, we proposed that if relocation were deemed necessary MDS 
incumbents would be entitled to comparable facilities and/or adequate replacement spectrum and sought 
comment on the relocation policies and procedures that should apply.'21 In addition, we requested 
comment on whether the spectrum sharing conclusions of the FCC Final Report on MDS use of the 2500- 

We note that prior to February 25, 1974, footnote NG23 made the 2150-2162 MHz band available for assignment 
to stations in the International Fixed Public Radiocommunication Services in the Caribbean. A review of our 
licensing database finds that there are no such licensees. In a separate proceeding, we are proposing to delete 
footnote "323. See Amendment of Parts 2,25, and 87 of the Commission's Rules to Implement Decisions from 
World Radiocommunication Conferences Concerning Frequency Bands Between 28 MHz and 36 GHz and to 
Otherwise Update the Rules in this Frequency Range, ET Docket No. 02-305, Notice of Proposed Rule Making, 
FCC 02-261, rel. Oct. 7,2002, at 7 103. 

' I 6  See 47 C.F.R. Part 21-Domestic Public Fixed Radio Services. Subpart K of Part 21 is titled "Multipoint 
Distribution Service." 

Under an informal agreement among MDS licensees, the principal use of the 2150-216012 MHz band is for 
response stations transmitting to hub stations, which is generally known as upstream communications. See generaNy 
Sprint Comments to the Notice at 2 1 and WCA Comments to the Norice at 42-43. A response station in a two-way 
system is a customer-premises transceiver used for the reception of downstream and transmission of upstream 
signals as part of a large system of such stations licensed under the authority of a single license. A maximum e.i.r.p. 
of 33 dBW (2000 watts) per 6 MHz is permitted. A hub station is a receive-only station licensed as part of a system 
of response stations in a two-way system and used for the purpose of receiving the upstream transmissions of those 
response stations. 

' I 8  The 2 megahertz at 2160-2162 MHz can only be assigned where there is evidence that no harmful interference 
would occur to any authorized co-frequency point-to-point facility. See 47 C.F.R. $21.901(c). We collectively 
refer to MDS channels 1,2, and 2A in our discussion of MDS use of the 2150-2160 MHz band. 

' I9  There are other MDS channels in the 2596-2644 MHz, 2650-2656 MHz, 2662-2668 MHz, and 2674-2680 MHz 
bands, as well as response channels in the 2686-2690 MHz band. In addition, MDS licensees often lease spectrum 
in the 2500-2690 MHz band from ITFS licensees. Historically, the 2150-2162 MHz and 2500-2690 MHz bands 
were predominantly used for one-way analog video transmission. Increasingly, MDS operators are using these bands 
for two-way digital broadband services. In October 1996, the Commission decided to allow high-speed digital data 
applications, including Internet access. Then, in 1998, the Commission approved the use of two-way Wansmissions, 
effectively enabling the provision of voice, video, and data services. In 2001, a mobile, except aeronautical mobile, 
service allocation was added to the 2500-2690 MHz band. See First R&O, 17 FCC Rcd at 17235,T 21 (describing 
these regulatory developments). 

'*'See Further Notice 16 FCC Rcd at 16060-61, W 38-41. 

I*' Id., 16 FCC Rcd at 16061,T 40. We likewise asked for a suggested timeframe for clearing the band as well as 
the types and magnitude of costs that would be involved. Id. 
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2690 MHz band apply to the 2150-2160 MHz band.’22 We invited comment on the public interest costs 
and benefits of adding a mobile allocation to the 2150-2160 MHz band.123 

36. In general, wireless carriers believe that the 2150-2160 MHz band should be reallocated 
to allow AWS and that the MDS operators should be re10cated.l~~ Such an action, they contend would 
have many benefits for AWS. For example, Telephone and Data Systems claims that the 2150-2160 MHz 
band is vital as part of a large contiguous allocation for AWS in the 2.1 GHz band.”’ The Wireless 
Communications Division of the Telecommunications Industry Association states that the reallocation of 
the 2150-2160 MHz band “offers the only practical opportunity” to create a global downlink band for 
AWS.lZ6 The Radio Advisory Board of Canada states that a significant step towards the objective of 
ensuring maximum worldwide commonality would be the adoption of a common base station transmit 
band that includes the 2150-2160 MHz band.I2’ In addition, some AWS proponents argue that continued 
MDS transmissions in the 2150-2160 MHz band would cause harmful interference to AWS systems and 
therefore must be relocated.12* Verizon states that continued MDS operations in this band could 
completely preclude AWS operations in the 21 10-2150 MHz band.129 However, it also comments that if 
more stringent emission limits are adopted for MDS, then a guard band may be able to protect 3G 
receivers from interferen~e.’~’ 

37. MDS licensees have generally expressed a strong desire to retain the 2150-2160 MHz 
band for MDS operations.”’ However, they express a desire for a mobile allocation to he added to the 
2150-2160 MHz band, or to any replacement spectrum they might be a l l~ca ted .”~  To facilitate sharing in 

The FCC Final Report concluded that MDS and AWS sharing would not be possible in the 2500-2690 MHz 
band, and that it would not be possible to relocate MDS users on the band without jeopardizing the unique and 
valuable services that MDS users provide. 

‘“See Further Notice at 16 FCC Rcd at 16061,n 40. 

See, e.g., Cingular Wireless Comments to the Further Notice at 1 I ;  Ericsson Comments to the Further 124 

Notice at 2. 

I2’See Telephone and Data Systems Comments to the Further Noiice at 8 

126 See Telecommunications Industry Association - Wireless Communications Division (TIA-Wireless) Comments 
to the Further Notice at 4. 

I2’See Radio Advisory Board of Canada Comments to the 2002 Viability Assessment at 4 

Motorola Reply Notice at 11 and Appendix. 128 

‘29 Verizon Wireless Comments to the Notice at 14. Verizon states that with the out-of-band emission limits for 
MDS, an MDS transmitter operating at maximum power would preclude 3G mobile receiver operation regardless of 
the amount of guard band. For example, Verizon provides an analysis showing that at a separation distance of 300 
meters with a guard band of 3 megahertz, an MDS base station would exceed the 3G handsets interference criteria 
by about 7 dB. Id. at Appendix. See also Motorola Comments to the Notice at 1 1 and Appendix. 

Verizon Wireless Comments to the Notice at 15. 

See, e.g., Sprint Comments to the Further Notice at 2; WorldCom Comments to the Notice at 24. 

See, e.g., Nucentrix Broadband Networks Comments to the Further Notice at 6-7; WorldCom Comments to the 
Further Notice at 10-1 1. Nucentrix avers that the same public interest benefits of new technology development and 
efficient use of spectrum that were articulated in the Further Notice would be achieved by the addition of a flexible 
use allocation for MDS Channels 1 and 2A. It also states that the record in this proceeding clearly demonstrates that 

(continued ....) 



Federal Communications Commission FCC 02-304 

the band, WCA states that under certain conditions MDS and AWS can co-exist in the 21 10-2165 MHz 
hand.i33 First, WCA states that a modest guard band between MDS and AWS would be nece~sa ry . ’~~  
However, alleging flaws in Verizon’s analysis, WCA refutes the assertion that the entire band would be 
~nusable.’~’ Second, WCA states that to enable band sharing an appropriate spectral mask must be 
imposed on AWS and AWS power levels must be limited.’36 

38. Commenters advocating the relocation of MDS operations offer several approaches. 
AT&T states that moving MDS to the 2155-2165 MHz hand would provide 45 megahertz of contiguous 
spectrum for 3G and require only one guard band.”’ Likewise, Verizon argues that MDS operations in 
the 2150-2160 MHz band could be shifted up to the 2155-2165 MHz band or alternatively moved to 
spectrum within or adjacent to the MDS spectrum at 2500-2690 MHz.”’ Cingular presents a plan 
recommending that MDS operations be relocated to the MSS spectrum at 2010-2025 MHz.”~ Ericsson 
argues that the MDS spectrum should be reallocated for AWS, but replacement spectrum for MDS should 
only be considered if market developments indicate a clear need. In that case, Ericsson suggests that 
replacement spectrum could come from the 2385-2400 MHz band, in abandoned MSS spectrum below 
2025 MHz, or in the 700 MHz spectrum bands.I4’ 

39. WCA argues that each of these options poses difficulties for MDS operations. With 
respect to moving MDS to the 2155-2165 MHz band, it notes that in 50 markets, MDS licensees may use 
up to 12 megahertz which must be accommodated, that such relocation would eliminate the de facto 

(...continued from previous page) 
MDS Channels 1 and 2A and the 2500-2690 MHz band are used together to deliver the same broadband services 
and, therefore, that the same service rules should apply to both bands. Nucentrix Broadband Networks Comments to 
the Further Notice at 6-7. 

‘33 WCA Reply Comments to the Notice at 27-31 

’” WCA states that further analysis is needed to determine the correct size for a guard band. Id. at 30 

style handsets and unrealistically assumes that downstream MDS stations would operate with an attenuation of 60 
dB on all frequencies more than 3 MHz from the channel edge. WCA points out that the MDS base station 
emissions continue to roll off to a level of -67 dBc at +5 MHz away from the band edge, which is enough to meet 
Verizon’s desired interference criterion. WCA also maintains that the antenna height differential between MDS 
base and AWS mobile stations is enough to reduce interference to levels below Verizon’s interference limit at 
distances up to 1.6 km. See WCA Reply Comments to the Notice at 29-30 and Appendix A. 

WCA states that Verizon’s analysis fails to consider the elevation angles between MDS base stations and 3G- ,is 

See WCA Reply Comments to the Notice at 30. WCA states that if the stated conditions are adopted, it would 
not be opposed to a modification to the MDS base station emission mask to reflect actual equipment performance. 
Id at 29-30. See also Joint Comments of The Cellular Telecommunications & Internet Association, 
Telecommunications Indusby Association, and Personal Communications Industry Association at Attachment I: 
Report of the Working Group on 3G Characteristics. The report indicates that mobile stations would operate with a 
typical transmitter power of 100 mW, and a maximum transmitter power of 250 mW for cdma2O00, TD-CDMA, 
and W-CDMA, and 1 W for UWC-136 (TDMA) EDGE. The report also indicates that base stations would operate 
with a transmitter power of 10 W. 

I3”AT&T Wireless Comments to the Notice at 12. 

’” Verizon Comments to the Notice at 15. 

136 

Cingular Comments to the Further Notice at 1 I .  

’@ Ericsson Comments to the Further Notice at 10-1 1. 
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guard band between MDS and MSS,I4' and that such a transition would have to be accomplished without 
disrupting service to customers and all costs must be re i rnb~rsed . '~~ WCA further states that other options 
proposed are also lacking. It states that moving MDS into the MSS bands is problematic because it would 
reduce the size of the MSS spectrum.'43 Additionally, WCA states that the 2385-2400 MHz band is not 
suitable for MDS relocation because the 2385-2390 MHz band is not readily available and because there 
is a likelihood of adjacent channel interference from Federal Government airborne telemetry operations 
and co-channel interference to amateur operations in the 2390-2400 MHz band.'44 WCA does however, 
offer a relocation solution, stating that in the event the Commission deems relocation necessary, an 
acceptable compromise would be to relocate MDS Channels 1 and 2/2A to the 1910-1916/1990-1996 
MHz bands and allow fixed or mobile use.145 

40. We conclude that the record supports reallocation of 5 megahertz of spectrum at 2150- 
2155 MHz to add a mobile allocation to support the provision of AWS.146 Because this spectrum is 
contiguous to the 21 10.2150 MHz band, this reallocation will allow efficiencies in deploying new AWS. 
For example, there will be only one point where AWS and MDS bands are adjacent and interference 
issues will need to be addre~sed."~ We note that the 2150-2155 MHz band is part of the "worldwide" 
IMT-2000 base station transmit band that extends from 21 10 MHz to 2170 MHz. Thus our action here 
more closely aligns U S .  spectrum with allocations in the rest of the world and could lead to lower 
equipment costs and promote global roaming. Furthermore, this action will provide two contiguous 45 
megahertz blocks of paired spectrum ( ie . ,  1710-1755 MHz paired with 2110-2155 MHz), and provide 
more options for assigning large spectrum blocks suitable for AWS use. 

41. We recognize that our decision here to reallocate the 2150-2155 MHz band from MDS to 
AWS use requires that we address certain issues regarding MDS operations. In particular, we will have to 
consider relocation spectrum and propose relocation procedures for MDS, keeping in mind the need to 
avoid disruption to existing customers. Because we do not anticipate licensing the band for new services 
until after we adopt service rules,'48 and because the companion Federal Government transfer spectrum in 

I4l WCA notes that it has filed a Petition for Reconsideration of the Report and Order in IB Docket No. 99-81 
seeking to revise the MSS spectral mask to limit the power flux density into the MDS band. WCA Reply Comments 
to the Notice at 32. 

See id. at 3 1-33, 

See WCA Letter, supra n.19. This letter was sent jointly by WCA, Bellsouth, Nucentrix, Sprint, and Worldcom. 
WCA is the trade association of the MDS industry. The other parties to the letter hold the majority of licenses in the 
2150-2160 MHz band. 

144 Id at 8-9. 

Id at 2. 

142 

143 

'46 See, e.g., Verizon Wireless Comments to the 2002 Viability Assessment at 3 (supporting allocation of a 
contiguous 45 MHz block of spectrum at 21 10-2155 MHz and claiming that large contiguous blocks are necessary 
to promote the economic deployment of advanced services and to limit the mitigation of harmful interference 
necessary to account for services on adjacent bands). See also Motorola Comments to the 2002 Viability Assessment 
at 5 and TIA Comments to the 2002 Viabiliry Assessment at 4 (advocating a 60 MHz allocation that includes a 45 
MHz contiguous block in the 2110-2155 MHz band but suggesting that 15 MHz between 2155 and 2170 be held in 
reserve until a matching 15 MHz block can be made available). 

In the Notice, we had proposed to designate 45 megahertz of spectrum at 21 10-2150 MHz and 2160-2165 MHz 
for AWS. Were we to adopt this proposal, MDS would be between two AWS allocations. This would raise 
adjacent band interference issues on both sides ofthe MDS allocation. Notice, 16 FCC Rcd at 618,R 52. 

Concurrent with the adoption of this Second R&O, we adopt a Notice of Proposed Rulemaking to examine 
service rules for the newly allocated bands. 
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Band Number of 
( M W  Licensees 

2110-2130 56 .___.__.__ 
47 .......... 

1 ..._.___.. 
2448 ....._.... 

2130-2 I50 1326 .......... 
Z. . . . . . . . . .  

890 .......... 

40 .......... 
2160-2165 13. 

the 1710-1755 MHz band will not be available until 2004, there is sufficient time for us to identify in a 
separate proceeding to be initiated in the near future any necessary relocation spectrum for MDS licensees 
and to craft appropriate relocation procedures. In addressing relocation, however, we recognize the 
importance of avoiding unnecessary delay so as to minimize uncertainty to existing licensees. 

42. We now turn to the relocation procedures for incumbent fixed microwave service 
licensees that currently operate in the 2110-2150 MHz band. Because this band was identified and 
reallocated for new uses in the Emerging Technologies proceeding, a mechanism already exists to clear 
these incumbent licensees. In the Norice, we noted that fixed microwave service incumbents holding 
primary status’49 in the 2110-2150 MHz band are entitled to compensation for relocation of facilities 
under these policies.’50 We further noted that certain fixed microwave incumbents in the 21 10-2150 MHz 
band segment consist of links that are paired with frequencies in the 2165-2200 MHz band, which was 
previously reallocated to support MSS.’” Moreover, some microwave licensees at 21 10-21 15 MHz have 
paired links in the 2160-2165 MHz band.I5* 

Service 

Common carrier point-to-point licenses (Part 101) 
Private non-public safety point-to-point licenses (Part IO I), 
Paging and Radiotelephone Service licenses (Part 22) 
Local Television Transmission Service Licenses (Part 101) 
General Aviation and Air-Ground Radiotelephone license (Part 22) 
Private non-public safety point-to-point licenses (Part 101) 
Public safety point-to-point licenses (Part 101) 
Common carrier point-to-point licenses (Part 101) 
Common carrier point-to-point licenses (Part 101) 
Paging and Radiotelephone Service licenses (Part 22) 
Local Television Transmission Service Licenses (Part 101) 
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43. In the MSS proceeding, which affected bands used by both fixed microwave incumbents 
and the Broadcast Auxiliary Service (BAS), the Commission adopted modified relocation procedures that, 
inter alia, imposed a single, shortened mandatory negotiation period in lien of distinct voluntary and 
mandatory negotiation periods, and eliminated an incumbent’s right of return to its original ~pectrum.’~’ 
For paired microwave links, the Commission adopted a procedure by which the first new licensee would 
relocate both microwave links - including the “second” link that was not in the new licensee’s licensed 
band. Once a subsequent licensee sought to begin operations on frequencies formerly used by this second 
link, that licensee would be obligated to reimburse the first licensee that relocated the paired microwave 
facilities half of the total relocation We note that this procedure applies to the first licensee to 
displace a microwave incumbent with paired facilities, regardless of whether the licensee is a MSS license 
in the 2 165-2200 MHz band or a new service license in the 21 10-2 150 MHz band.’55 

44. In the Notice, we noted that it would be possible for both relocation procedures to apply 
to the same new entrant in the 21 10-2150 MHz band - the modified MSS relocation procedure for a link 
paired between the 2110-2150 MHz and 2165-2200 MHz bands and the Emerging Technologies 
procedure for all other relocations (including the relocation of a link paired between the 21 10-2150 MHz 
and 2160-2165 MHz bands).Is6 We thus proposed to use the modified procedure for the relocation of any 
incumbent user in order to provide a single relocation process for this band.I5’ For microwave links 
paired in the 2110-2150 and 2160-2165 MHz bands, a new licensee would be required to relocate both 
paths (if such a relocation had not yet been done), but would retain a right to seek reimbursement of 50 
percent of its relocation costs from the licensee that ultimately uses frequencies in the second path. All 
new licensees, regardless of whether they relocate paired or unpaired microwave incumbents, would be 
subject to the modified relocation rules (such as the shortened mandatory negotiation period) discussed 
above. 

45. Blooston opposes the proposed modification and says that the distinctions that led us to 
adopt a revised relocation procedure in the MSS proceeding do not justify extension of that procedure to 
the entire Emerging Technologies band.i58 It claims that the modified procedures will remove much of 
the negotiating leverage between incumbents and new entrants, which in turn will diminish the likelihood 

Is’ Amendment of Section 2.106 of the Commission’s Rules to Allocate Spectrum at 2 GHz for Use by the Mobile- 
Satellite Service, Second Report and Order and Second Memorandum Opinion and Order, ET Docket No. 95-18, 15 
FCC Rcd 12315 (MSSSecondR&O); 47 C.F.R. 55 lOl.69(d), lOl.73(d), and 101.75(d). Duringtbe voluntary 
negotiation period, parties are encouraged to negotiate and reach agreement, but are not required to do so. During 
the involuntary negotiation period, parties must negotiate relocation terms in good faith. See Emerging 
Technologies Third Report and Order and Memorandum Opinion and Order, 8 FCC Rcd at 6595,n 15. Only if 
these negotiations fail can a new licensee force an incumbent to relocate. Under involuntary relocation, an emerging 
technology service provider must 1) guarantee payment of all relocation costs; 2) complete all activities necessary to 
bring the facilities into operation; and 3) build and test the new system. Emerging Technologies Memorandum 
Opinion and Order, 9 FCC Rcd at 1944,n 3. 

Is‘ MSSS.condR&O, 15 FCC Rcd at 12345-6,ny 95-96. 

Is5See47C.F.R. 5 101.99. 

Notice, 16 FCC Rcd at 618-19,T 54. 

15’ Id., 16 FCC Rcd at 618-19, 
MHz band could be assigned spectrum that would have two sets of relocation procedures in effect”). 

54-55 (noting that, otherwise, “it is possible that a new entrant in the 21 10-2150 

Blooston Comments to the Notice at 2 & 5 
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that incumbents will obtain adequate replacement fa~i1i t ies . l~~ Furthermore, it claims that the unique 
needs of the BAS incumbents (which required a unified, integrated relocation) are wholly different from 
the fixed microwave services (which can be relocated on a case-by-case basis), and, therefore, that the 
specialized relocation procedures should not be expanded to additional fixed services outside the MSS 
relocation bands.16’ Several commenters also expressed concern that incumbent licensees might not be 
adequately relocated under the procedures we proposed to adopt.’61 

46. We conclude that the modified relocation procedures, as proposed, represent the best 
course. A unified approach to our rules and procedures serves the public interest,’62 and can promote the 
rapid development of AWS, which many commenters s ~ p p 0 r t . l ~ ~  Moreover, if the demand for the 
advanced services is as robust as commenters claim, incumbent licensees should find new licensees 
particularly eager to reach relocation agreements so as not to be competitively disadvantaged by a delay 
in their service deployment. This, in turn, would appear to mitigate Blooston’s concerns that the proposal 
would skew the negotiating leverage in favor of the new licensee.Ia Finally, we note that under our basic 
relocation principles, incumbents retain a right to comparable facilities. We stress that we are not altering 
this process, nor an incumbent’s right to seek relief if it believes the relocation process has not been 
conducted in good faith.I6’ We observe, however, that we may need to modify the reimbursement 
provisions if MDS is reassigned to the 2155-2165 MHz band because Fixed Service microwave 
operations in the 2160-2165 MHz band would have to be relocated. Under the current rules, for example, 
MDS would have to reimburse a new AWS entrant who is trying to clear paired microwave links at 21 10- 
2115 and2160-2165MHz. 

47. In the Emerging Technologies proceeding, we identified the 4 GHz, 6 GHz, IO GHz, and 
11 GHz bands as relocation spectrum for fixed microwave operations.’66 This action was taken to provide 

IS9 Id. at 6-7 

Id 

See The Rural Telecommunications Group Comments to the Notice at 3-4; Pinnacle West Capital Corporation 161 

Comments to the 2002 Viabiliry Assessment at 2. 

See, e.g., Biennial Regulatory Review ~ Amendment of Parts 0, 1 ,  13,22,24,26,27, 80, 87,90, 95,97, and 101 
of the Commission’s Rules to Facilitate the Development and Use ofthe Universal Licensing System in the Wireless 
Telecommunications Services, WT Docket No. 98-20, Report andorder, 13 FCC Rcd 21027,21054-5 7 56 (1998) 
(finding that the consolidation and unification of disparate rules for different wireless services would speed wireless 
service to the public). 

If a licensee is subject to varying relocation time periods, and the licensee is unable to begin service until it 
relocates incumbents across its entire licensed service area, then it may be unable to deploy AWS until it relocates 
those incumbents that are subject to the latest relocation time period - particularly if those incumbents do not readily 
reach a relocation agreement. Thus, it makes sense to unify the time fiame for relocation to the greatest extent 
possible, and to favor the shortened time periods reflected in the modified procedures. See also Emerging 
Technologies Third Report and Order and Memorandum Opinion and Order, 8 FCC Rcd at 6594-95,ll 14 (stating 
that “[ulndue delay would be inconsistent with the public interest in fostering and implementing new services that 
utilize emerging technologies as quickly as possible.”) 

IM See Blooston Comments to the Notice at 8. 

The burden of providing comparable facilities and paying relocation costs rests on the new licensee. See 
Amendment of Part 90 of the Commission’s Rules to Facilitate Future Development of SMR Systems in the 800 
MHz Frequency Band, PR Docket No 93-114, Third Order on Reconsideration, 16 FCC Rcd 2866, 2877 7 IO 
(2001). 

See Emerging Technologies SecondReport and Order, 8 FCC Rcd 6495 (1993). 
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spectrum relocation options to incumbent users. Pinnacle West Capital Corporation states that suitable 
spectrum must be available in the event it needs to relocate f ac i l i t i e~ , ’~~  while Cingular Wireless states 
that it would not be too difficult to accommodate many of the incumbents in the 21 10-2150 MHz hand in 
the 4 GHz, 6 GHz, IO GHg and 1 1  GHz bands.’68 In addition, no party refuted our observation that 
incumbents may also be able to he relocated using other mediums, such as fiber or through existing 
commercial services.’69 In the absence of specific evidence to the contrary, we continue to believe that 
the replacement spectrum first identified in the Emerging Technologies can be used to provide adequate 
relocation facilities and will provide suitable spectrum for any microwave incumbent licenses that are 
ultimately relocated. 

3. Other Bands 

1755-1850 MHz. In the Notice, we identified the 1755-1850 MHz hand for consideration 
for the provision of AWS. The 1755-1770 MHz band segment was considered as part of the initial NTIA 
studies, and was again evaluated in the 2002 Viabiliw Assessment. In this most recent review, NTIA 
concluded that the 1755-1850 MHz band is not viable for use by AWS due to the extensive and critical 
Federal Government operations in the band, including DOD mobile systems operating in the 1755-1850 
MHz range that “have recently been elevated in importance due [to] the war on terrorism, homeland 
defense, and possible requirements for ballistic missile defen~e.”’~’ Moreover, NTIA was unable to 
identify alternative spectrum bands that could readily accommodate many of these systems, including air 
combat training systems, the Land Warrior systems, and DOD satellite telemetry, tracking and command 
facilities that operate in the 1761-1842 MHz band segment and which cannot be easily re-tuned.I7’ The 
1770-1850 MHz band segment was previously rejected by NTIA as incompatible for shared use and was 
not included in the most recent hand evaluation p r ~ e s s . ” ~  Throughout the evaluation process, Federal 
Government users have consistently expressed skepticism that any portion of the 1755-1850 MHz band 
segment can be made available for advanced commercial wireless systems, either through relocation of 
Federal users or by shared use.’73 Moreover, NTIA anticipates that the process that will allow it to 
relocate Federal users from the 1710-1755 MHz band segment will result in system relocations to 
spectrum above 1755 MHz, as well as a generally more intensive use of the 1770-1850 MHz hand 
segment for existing, relocated, and new systems.’74 We note that some commenters identify benefits 

48. 

167 Pinnacle West Capital Corporation Comments to the 2002 Viability Assessment at 3 .  

Cingular Wireless Comments to the Notice at 22-24 

169 See Blooston Comments to the Notice at 6 (stating that “some of the best solutions to a microwave relocation 
situation may be non-traditional solutions, such as the use of commercial services”). 

See 2002 Viability Assessment at 18-19 I 70 

171 Id. at 19. NTIA did suggest that it would be possible to relocate non-military users ofthe band segment. 

This band was discussed in the NTIA Final Report. See supra n.10 and accompanying text. 

I7’See, e.g, NTIA Final Report at xv. (concluding that full band sharing was not feasible in the 1755-1850 MHz 
band segments, that some systems may not he able to vacate until 2030, and that compatible relocation spectrum 
may not even be available). Notably, the most recent cooperative investigation into spectrum reallocation - which 
resulted in the 2002 Viability Assessment - did not even consider the 1770-1855 band segment. 

See 2002 Viabiliiy Assessment at 10-1 1 and 19-20. In addition, NTIA anticipates increased government spectrum 
needs in this band segment for homeland security and related missions. See Id at 5-6. 
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from the use of this band for AWS, including regional harm~nizat ionl~~ and the possibility that allocation 
ofthe 1755-1850 MHz band (in conjunction with the 1710-1755 MHz band) would serve as a catalyst for 
making these frequencies as globally accepted as the core bands identified in IMT-2000.176 

49. Given the statements by NTIA regarding the intense use of this band by military users 
and other Federal Government agencies that provide critical safety-of-life operations, and the concern 
expressed by many commenters about clearing existing government users,177 we conclude that this band is 
too encumbered to be used for the provision of AWS. We note that while some comments suggest that 
we explore a combination of sharing and migration for incumbent users,178 NTIA and other commenters 
do not believe that co-channel sharing is possible.’79 We acknowledge the 2002 Viability Assessment’s 
conclusion that “[a] leap forward in technology may permit extensive sharing in all bands below 3 GHz in 
the future,” but that until such developments occur, it ap ears that use of the 1755-1770 MHz band for 
advanced wireless applications is not technically viable.Isg Accordingly, we conclude that the 1755-1 850 
MHz hand is not suitable for the provision of AWS at this time. 

SO. Currently Allocated Spectrum. In the Notice, we noted that currently allocated spectrum 
may also be suitable for the provision of AWS.18’ This spectrum includes television bands that were 
reallocated to commercial fixed, mobile, and broadcast services and are in the process of being vacated as 
part of the transition to digital television.’82 We note that the disposition of these hands has taken place in 
separate proceedings. The record in the instant proceeding contains nothing that would cause us to revisit 
these decisions, nor to reassess our general conclusion that the reallocated television bands will be 
available for new uses, including AWS.Is3 However, we reach an opposite conclusion with respect to the 
2390-2400 MHz band. The record reflects little support for AWS use of this band, which is designated 
for UPCS and Amateur Service use, and the 2002 Viability Assessment identified this spectrum as suitable 

Canadian Wireless Telecommunications Association Comments to the 2002 Viability Assessmenf at 2-3. 

Siemens Comments to the Nofice at 2. See also Orange Group Comments to the Notice at 4. 

See, e.g., Cingular Wireless Comments to the Notice at 20; Verizon Wireless Comments to the 2002 Viability 

See, e.g., Motorola Comments to the FCC SfaffReporr at 2; Motorola Comments to the Notice at 14, 17-19; 
WorldCom Reply Comments to the FCC SfaflReport at 1 I ;  TIA-Wireless Comments to the Further Nofice at 8. 

See Verizon Wireless Comments to the 2002 Viability Assessment at 7-8; Cingular Wireless Comments to the 

175 

176 

177 

Assessment at 7-8. 
I78 

179 

Notice at 19. 

Is’ 2002 Viability Assessment at 4 

’*I Nofice, 16 FCC Rcd at 610-12, 

1S7, 12 FCC Rcd 22953 (1998) (making 30 MHz of spectrum in the 747-762 MHz and 777-792 MHz bands 
available for commercial use); See also Reallocation and Service Rules for the 698-746 MHz Spectrum Band 
(Television Channels 52-59) Reporf and Order, GN Docket No 01-74, 17 FCC Rcd 1022 (2002) (making 48 MHz 
ofspectrum in the 698-746 MHz band available for flexible use). 

Is’ Because of television incumbencies that are likely to continue for some time, and because these bands were not 
part of the ITU’s bands designated for worldwide use, some commenters do not believe that these bands will meet 
near-term AWS needs. See, e.g,, Verizon Wireless Reply Comments to the Notice at 1 I. Buf see CTIA Comments 
to the Nofice at 9; NEC America Comments to the Further Notice at 23; Illinois Institute of Technology Reply 
Comments to the Notice at 4 (supporting the ultimate use of these bands for commercial use and expressing 
preferences over the use of other bands under consideration). 

34-38 

See Reallocation of Television Channels 60-69, The 746-806 MHz Band, Report and Order, ET Docket No. 97- 
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replacement spectrum for some Government systems currently operating in the 1710-1755 MHz band. 
Therefore, we will not further examine the possible use of the 2390-2400 MHz band for the provision of 
AWS. 

IV. CONCLUSION 

5 1. The 90 megahertz of spectrum that we are identifying for AWS is a sizeable amount of 
spectrum that compares favorably with previous spectrum allocations for commercial wireless 
applications. For example, this is more than twice the 40 MHz of spectrum that the Cellular 
Radiotelephone Service was initially allocated when the service was initiated,lS4 and represents three 
quarters of the amount of spectrum allocated to Broadband PCS.18s Including the spectrum we make 
available today, the total spectrum allocated for commercial wireless services is approximately 280 
MHZ.”~ 

52. Under the criteria discussed supra, the 90 megahertz of spectrum we allocate today will 
promote the robust deployment of AWS, and we will continue to strive to make allocation decisions that 
can lead to the widescale deployment of innovative new services. Moreover, technological developments 
may foster further efficiencies in the deployment of AWS. These technologies include software defined 
radio (SDR)’*’ and adaptive antenna technology (increasing directionality) or new modulation or coding 
techniques (more information in the same spectrum) that may allow for greater spectral efficiency than 
that which is typically associated with current wireless systems.Ig8 Finally, we stress that this action is 
part of a continuing effort to identify and evaluate both the current and future spectrum needs for AWS. 
The further decisions that we make in this continuing proceeding may well result in the allocation of 
additional spectrum for commercial use, including the provision of AWS. 

V. PROCEDURAL MATTERS 

A. Final Regulatory Flexibility Analysis 

53. As required by Section 603 of the Regulatory Flexibility Act, 5 U.S.C. $ 603, the 
Commission has prepared a Final Regulatory Flexibility Analysis (FRFA) of the possible significant 
economic impact on small entities of the proposals suggested in this document. The FRFA is set forth in 
Appendix C. 

Is‘ See 47 C.F.R. 5 22.900 et seq. The Cellular Radiotelephone Service initially was titled the Domestic Public 
Cellular Radio Telecommunications Service. See Revision of Part 22 of the Commission’s Rules Governing the 
Public Mobile Services, CC Docket No. 92-1 15, Report andorder, 9 FCC Rcd 6513,6538 (1994) (changing name). 
The service was subsequently expanded to meet a growth in demand, and now consists of a 50 MHz total allocation. 
See httu://wireless. fcc.gov/services/ceIlrrlar/dato/bandvlan. html. 

See 47 C.F.R. 5 24.229 

Is6 This includes the 90 MHz allocation in this proceeding, 50 MHz for cellular services, 120 MHz for broadband 
PCS, and an estimated 20 MHz of Specialized Mobile Radio (SMR) spectrum that is used to provide commercial 
services that compete with cellular and PCS providers. As a general rule, United States licensees may use their 
existing spectrum allocations, as well as any additional spectrum we allocate in this proceeding, for the provision of 
advanced services. 

SDR is projected to allow carriers to deploy AWS flexibly across different frequency bands. See Software 
Defined Radio Forum Comments to the Notice. But see AT&T Wireless Comments to the Notice at 9 (stating that 
SDR is still “years away”). 

See, e.g, ArrayComm comments to the Further Notice at 1, n.1. 
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B. Contact Person 

54. For further information concerning this rule making proceeding contact Jamison Prime at 
(202) 41 8-7474, jprime@fcc.gov, Office of Engineering and Technology. 

VI. ORDERING CLAUSES 

55.  Accordingly, IT IS ORDERED that pursuant to Sections 1,4(i), 7(a), 301,302(a), 303(f), 
303(g), 303(r), 307, 308, 309(i), 316, and 332 of the Communications Act of 1934, as amended, 47 
U.S.C. Sections 151, 154(i), 157(a), 301,302(a), 303(f), 303(g), 303(r), 307,308,309(i), 316, and332 the 
SECOND REPORT AND ORDER is hereby ADOPTED. 

56. IT IS FURTHER ORDERED that the rules set forth in Appendix A WILL BECOME 
EFFECTIVE 30 days after publication in the Federal Register. 

57. IT IS FURTHER ORDERED that the Commission’s Consumer and Governmental 
Affairs Bureau, Reference Information Center, SHALL SEND a copy of this SECOND REPORT AND 
ORDER, including the Final Regulatory Flexibility Analysis, to the Chief Counsel for Advocacy of the 
Small Business Administration. 

FEDERAL COMMONICATIONS COMMISSION 

Marlene H. Dortch f 
Secretary 
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